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ABSTRACT 

This study examines the risk for maternal complications and adverse outcomes among a cohort of 
6,092 diabetic (insulin-dependent and non-insulin-dependent) and 13,653 nondiabetic gravidas deliver- 
ing in North Carolina in 1989-1990. Data on maternal diabetes and pregnancy outcome were obtained from 
matched live birth and infant death certificates. 

Controlling for matemalage, race, education, marital status, parity, smoking, and amount of prenatal 
care, mothers with diabetes were more likely to have had complications of polyhydramnios, pregnancy- 
induced hyperter\sion, eclampsia, cephalopelvic disproportion, breech presentation and preterm deliv- 
ery. Infants of diabetic mothers were more likely to weigh 4,000 grams or more at delivery and to 
experieiKebirth injury and intrap>artum hypoxemia. Controlling for birth weight, the risk for neonatal and 
postneonatal mortality among infents of diabetics v^^as more than two times that of infants whose mothers 
were nondiabetic. Congenital malformatior\s accounted for 31.3 percent of the deaths among infants of 
diabetic mothers, compared to 11.6 percent of the deaths among infents of nondiabetics. 

These findings indicate that diabetes is associated with a wade spectrum of maternal and perinatal 
complications. Appropriate preconceptional care, improved prenatal diagnosis, better metabolic control, 
and careful obstetric management of mothers with diabetes can substantially reduce the risk for many of 
these conditions. 
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INTRODUCTION 

E>iabetes is associated with a high rate of 
pregnancy complications and poor perinatal out- 
comes. The likelihood and severity of adverse out- 
comes is generally much greater for mothers with 
established (preconceptional) diabetes than for those 
with gestational diabetes. Estimates of the f)ercent- 
age of pregnancies complicated by diabetes vary 
v«dely, depending on the screening and diagnostic 
criteria employed.' For most obstetric populations, 
the prevalence of maternal diabetes is probably about 
one to five percent. About 80 to 90 percent of these 
cases involve gestational diabetes, v^th the remain- 
der occurring among mothers with preconceptional 
diabetes.'-^ Comparison of prevalence estimates and 
major determinants of diabetes among different pa- 
tient populations is problematic due to the lack of 
consistency regarding the diagnosis and classifica- 
tion of diabetes. 

A number of studies have examined the risks 
for adverse maternal and perinatal outcomes associ- 
ated with diabetic pregnancies.^^ Most of these 
analyses have been hospital-based studies conducted 
in large tertiary care centers. Because of the selective- 
ness in referral patterns and the quality of prenatal 
and obstetric care available to the patients at these 
facilities, extrap>olation of these findings to other 
clinical papulations is often difficult. Due to the 
paucity of data from well<ontrolled, population- 
based studies, the spectrum of adverse outcomes- 
and the magnitude of risk associated with these 
outcomes-among diabetic mothers in the general 
obstetric population is not well understood. The 
purpose of this study is to examine the risk of mater- 
ia complications and adverse pregnancy outcomes 
among all mothers in North Carolina diagnosed with 
preconceptional or gestational diabetes, as reported 
on the birth certificate. 

METHODS 

All North Carolina resident singleton live 
births delivered in 1989-1990 were identified from 
computerized matched live birth and infant death 
records.   All birth records with an indication of 

diabetes were selected for study. The presence of 
diabetes was ascertained from a checkbox item in the 
medical history section on the birth certificate. Be- 
cause the birth record does not distinguish 
preconceptional from gestational diabetes, a positive 
history of diabetes would have been reported for 
mothers with either form of the disease. From the 
remaining eligible live births with no mention of 
diabetes, a seven percent computer-generated ran- 
dom sample was selected for comparison. 

Etata on maternal and perinatal complica- 
tions, as well as potential confounding variables, 
were obtained from the birth certificate. For infants 
who died prior to one year of age, the infant's age at 
death and underlying cause of death were ascer- 
tained from the matched death certificate. To identify 
infants who were delivered preterm (<37 completed 
weeks gestation), gestational age was estimated from 
the date of the last menstrual period (LMP), as re- 
ported on the birth certificate. For those cases in 
which the IMP dates were incomplete, or in which 
the estimated gestational age wasclearly inconsistent 
v^th the infant's birth weight, the clinical estimate of 
gestational age was used. 

Logistic regression* was used to determine 
odds ratios (ORs) and 95 percent confidence intervals 
(CIs) for the association between diabetes and se- 
lected pregnancy outcomes, controlling for other risk 
factors. Confounding variables analyzed included 
mother's age, race, education, marital status, parity, 
tobacco use, and adequacy of prenatal care (as deter- 
mined by the Kessner Index'). Patterns in cause- 
specific infant mortality were also examined for dia- 
betic and nondiabetic pregnancies. Infant mortality 
risks (infant deaths per IJOOO live births) were com- 
puted for selected cause-of-death categories arvi for 
all causes. Computationally this measure is identical 
to the infant mortality rate; however, we use the term 
"risk" because the data reflect the number of infant 
deaths in a birth cohort rather than the number of 
infant deaths and live births occurring during a 
specific year.'" Because of the substantial 
underreporting of congenital malformations on the 
birth certificate," in this analysis we did not attempt 
to examine the risk for specific birth defects associ- 
ated with maternal diabetes. 



RESULTS 

Between January 1,1989 and December 31, 
1990, there were 201,823 singleton live births to North 
Carolina residents. Of these, 6,092 (3.0 percent) had 
a history of diabetes noted on the birth certificate, and 
were selected for study. A random sample of 13,653 
nondiabetic mothers delivering in 1989 and 1990 v^^as 
selected for comparison. Less than one percent of the 
birth certificates had missing ii\formation on diabe- 
tes; these records were excluded from all analyses. 

Diabetic mothers were, on average, slightly 
older than the nondiabetic mothers in our sample. 
The mean age of diabetic mothers was 28.3 years 
compared to 25.3 years for the controls (p < 0.001). 
Compared to the nondiabetics, the diabetic women 
were more likely to be white, married, multiparous, 
and to have had at least a high school education 
(Table 1). In a previous study,^ we found that the 
associations between diabetes and marital status, 
parity, and education were confounded by maternal 
age; when controlled for age, women v^th a high 
school education or parity 1-2 showed no increased 
risk for diabetes, while parity of three or more was 
actually inversely associated with the risk for diabe- 
tes. 

A substantially higher percentage of the dia- 
betics than the nondiabetics had an adequate Kessner 
Index (81.9 percent versus 71.0 {percent). Also, only 
three percent of the diabetic mothers received an 
inadequate Kessner score, compared to eight percent 
of the nondiabetic women. Much of this difference is 
probably due to the tendency for diabetic mothers to 
have received more prenatal visits as a result of their 
illness. Also, it is likely that diabetic women who 
received regular prenatal visits would have had a 
greater opportujiity of being diagnosed v^th the 
condition, compared to those diabetics who had 
received fewer than the recommended number of 
visits. 

There was no difference in the proportion of 
mothers who smoked among diabetics and 
nondiabetics. About 21 percent of the mothers in 
each group were reported as having smoked ciga- 
rettes. 

Diabetic mothers generally had a higher fre- 
quency of maternal complications compared to 
nondiabetics (Table 2). AJfter controlling for con- 
founding factors, diabetics were 1.8 times as likely as 
nondiabetics to have had polyhydramnios. Preg- 
nancy-induced hyp)ertension was the most frequently 
rejx)rted maternal complication among diabetic moth- 
ers. The odds for pregnancy-induced hypertension 
among diabetics were more than two times that of 
nondiabetics. Diabetic mothers were twice as likely 
as nondiabetics to have had repxjrted eclampsia. 
When controlled for extraneous factors, the risk for 
eclampsia increased to 2.3. In contrast, the risk for 
bleeding during pregnancy was 30 p)ercent lower 
among the diabetic mothers than among the controls. 
This risk was unchanged after adjusting for con- 
founding variables. There was no association be- 
tween diabetes and the risk for premature rupture of 
membranes. 

Diabetes was not associated with an increased 
risk for placenta previa, placental abruption, dys- 
functional labor or fetal distress, after controlling for 
possible confounding factors (Table 2). In contrast, 
the odds for fetal malpresenfation and cephalop»elvic 
disproportion were increased among the diabetic 
mothers compared to the nondiabetics. These asso- 
ciations diminished only slightly when adjusted for 
other risk factors. The frequency of preterm delivery 
wassimilarforbothdiabeticand nondiabetic women 
(11.1 percent and 10.7 percent, respectively), result- 
ing in an vmadjusted odds ratio of 1.0. However, 
when controlled for other risk factors, the odds ratio 
increased to 1.2 and was significantly greater than 
unity. 

A variety of adverse outcomes were also evi- 
dent among the infants of diabetic mothers (Table 2). 
Fetal macrosomia (birth weight > 4^)00 g) was the 
most commonly observed outcome in both groups, 
occurring among 17.2 percent of the diabetic mothers 
and 11.5 percent of the controls. Controlling for 
extraneous factors, the odds for a diabetic woman 
delivering an infant weighing 4J00O g or more were 
1.5 times the odds for nondiabetics. Related to the 
increased frequency of fetal macrosomia among dia- 
betics, infants of diabetic mothers were nearly twice 
as likely as the control infants to experience physical 



trauma during labor and delivery. In addition, in- 
fants of diabetic mothers were at increased risk for 
intrapartum hypoxemia: these infants were more 
likely than the controls to have received assisted 
ventilation and to have had one-minute Apgai scores 
of six or less. There was no association between 
diabetes and five-minute Apgar scores of six or less. 
Diabetes was also associated with elevated but statis- 
tically nonsignificant risks for hyaline membrane 
disease and meconium aspiration syndrome. 

In addition to the increased likelihood for peri- 
natal morbidity, maternal diabetes was associated 
^vith increased risks for infant mortality when the 
effectsof extraneous factors were controlled (Table 2). 
Infants of diabetic mothers were 1.3 times as likely to 
die during the neonatal period, compared to control 
infants. The risk for postneonatal death among 
infants of diabetic mothers was nearly twice that of 
controls, while the risk for infant mortality overall 
(neonatal plus postneonatal deaths) was 50 percent 
higher than that of the controls. Because of the 
disparity in birth weight distributions between the 
diabetic and control subjects, we also examined the 
association between diabetes and infant death con- 
trolling for birth weight in addition to the other 
covariates (results not shov^). After adjusting for 
birth weight, the odds ratio for neonatal death among 
infants of diabetic mothers increased to Zl (95 {per- 
cent CI 1.3-3.5). The risk for postneonatal mortality 
increased only slightly when birth weight was con- 
b-oUed (adjusted OR = 11, 95 percent CI 1.2-3.7). 
Controlling for birth weight, the relative risk for 
infant mortality overall among diabetics was Zl (95 
percent CIl .5-3.0). 

The pattern of cause-sp»edfic infant mortality 
also differed between the diabetic and nondiabetic 
subjects (Table 3). Among infants of diabetic moth- 
ers, the risk for mortality from congenital malforma- 
tions was more than three times that of ii\fants in the 
control group. Sixty-five percent (n=13) of thedeaths 
attributed to congenital malformations among the 
infants of diabetic mothers were due to cardiac 
anomalies, including three infants Vkdth hypoplastic 
left heart. Four of the deaths among the infants of 
diabetics were attributed to birth asphyxia and four 

were attributed to apnea, while only two such deaths 
were reported among thecontrol irifants. Despite the 
higher risk for preterm delivery among the diabetic 
subjects, the risk for infant death due to extreme 
irrunaturity was slighUy lower among the diabetic 
group than among the controls. There wcis little 
difference in the risk for sudden infant death among 
the dfabetic and nondiabetic subjects. 

DISCUSSION 

Despite differences in diagnosis/classification 
of diabetes, study jX)pulations, and cinalytic meth- 
ods, our results are generally similar to previously 
reported findings from hospital-based studies. How- 
ever, the present analysis suggests that diabetes 
mellitus may be associated with a broader array of 
adverse outcomes than has been reported in many of 
the clinical studies. Part of this difference may be 
related to the heterogeneity of maternal diabetes as 
defined in our analysis; mothers with mild forms of 
gestational diabetes, as well as women with more 
advanced stages of diabetes, all are included in the 
diabetic group. It is well established that both the 
nature and the seriousness of pregnancy complica- 
tions among diabetic patients def>ends largely on the 
severity of the disease. For example, while fetal 
macrosomia is one of the most frequent complica- 
tions associated with gestational diabetes, insuUn- 
dependent diabetic women with severe cardiovascu- 
lar disease may be more likely to deliver an infant 
manifesting evidence of fetal growth restriction. Also, 
because the women in this study were selected from 
a population-based sample of all North Carolina 
resident births, the quality of obstetric care and de- 
gree of metabolic control is likely to have been much 
more variable among these mothers compared to a 
study sample which had been selected exclusively 
from a tertiary p>erinatal center. Descriptive data 
from most of the larger hospital-based analyses sug- 
gest that the diabetic patients in those studies gener- 
ally received excellent obstetric care and diabetic 
n^anagement. In contrast, in our study 18 percent of 
the diabetic mothers received less than adequate 
prenatal care, as determined by the Kessner index. 



For women with either preconceptional or ges- 
tational diabetes, one of the most consistently ob- 
served associations in the literature is an increased 
riskforfetalmacrosomia.*^'"""Large-for-gestational- 
age ii\fants are reported in 18-25 p)ercent of diabetic 
pregnancies. These findings are consistent with our 
observations. It has been argued that the excessive 
somatic growth of the fetus in diabetic pregnancies is 
related primarily to maternal hyperglycemia.'^ The 
fact that an increased risk for maaosomia persists 
even wdth apparently adequate maternal glycemic 
control suggests that other factors nuy also be irv 
volved.*^ 

Our observation of a significantly increased risk 
forpregnancy-inducedhypertensionassociatedwith 
diabetes is also in agreement with other rejxirts.^ 
There is some question as to whether this increased 
risk is related to underlying vascular disease or to 
jx)or glycemic control among diabetics.* We carried 
out a separate analysis on the risk for pregnancy- 
induced hyperter^sion, excluding subjects with chronic 
hypertension, heart disease, or renal disease, and 
found little change in the results (adjusted OR = 2.3, 
95 percent CI ZO-2.6), suggesting that this increased 
risk is not due to the presence of these pre-existing 
conditions. In contrast, Jacobson and Cousins* found 
no increased risk for pregnancy-induced hyperten- 
sion among women with gestational diabetes, after 
excluding subjects with chronic hypertension or kid- 
ney disease. However, the diabetic patients in that 
study had been closely monitored through a compre- 
hei\sive diabetes management program aimed at 
achieving adequate euglycemic control These obser- 
vations suggest that careful maternal glucose control 
may reduce the risk for pregnancy-induced hyper- 
tension among some diabetic pwtients. 

In this study, women with diabetes were 13 
times as likely as nondiabetics to have had reported 
eclampsia, independent of maternal age, parity, and 
other potential confounding factors. Previous stud- 
ies suggest a two- to four-fold increased risk for 
preeclampsia among gestational diabetics, and a ten- 
fold greater risk among women with established 
diabetes.^" 

While several studies have reported an iiKreased 
likelihood of perinatal death among women with 
insulin-dependent diabetes, the present data ailso 
indicate a two-fold increased risk for postneorutal 
mortality among infants of diabetic mothers, after 
controlling for corxfounding factors. Most of this 
increased risk in p>ostneoiutal death was due to <in 
increase in mortality due to congenital malforma- 
tions, particularly cardiac anomalies. No remarkable 
difference in the risk for SIDS or other causes of death 
was apparent among the diabetic and nondiabetic 
subjects. The elevated risk for mortality due to 
congenital anomalies among infants of diabetic moth- 
ers is consistent with reports from other studies 
which found an increased risk for major malforma- 
tions in diabetic pregnancies.'*''^''*     , 

There are several limitations of this analysis that 
need to be considered. For almost all of the preg- 
nancy outcomes examined here, the level of risk 
associated v^th diabetes will vary dep>ending on the 
time of diabetes onset, severity of the disease, and 
level of glucose control. Because this arulysis in- 
cluded mothers v^th all types of diabetes, the odds 
ratios presented here are likely to underestimate the 
risk for certain adverse outcomes among mothers 
with very severe or p>oorly controlled diabetes, and to 
overestimate the risk associated with gestational dia- 
betes or other milder forms of the disease. An earlier 
study using hospital discharge records in North 
Carolina suggested that approximately 79 percent of 
the reported cases of diabetes among maternity pa- 
tients delivering in the state are of the gestational 
type.^ Assuming a similar proportion of gestational 
diabetics in the present analysis, it is possible that the 
odds ratios for many of the outcomes examined here 
would more closely reflect the level of risk associated 
v^th gestational rather than preconceptional diabe- 
tes. Additionalstudies are needed to better character- 
ize the relative risk for specific perinatal complica- 
tions among patients with different types or levels of 
severity of diabetes mellitus. 

Another limitation of this study concerns the 
potential for underreporting of diabetes and other 



maternal and infant conditions on the birth certifi- 
cate. Diabetes was rep)orted in three percent of live 
births in our data, compared to Z1 percent for all US. 
live births in 1989." Earlier analyses suggested that, 
in North Carolina, the level of reporting of diabetes on 
the birth certificate is comparable to that of hospital 
discharge repwrts.^ While some underreporting of 
diabetes in each of these data sources must be ac- 
knowledged, the level of ascertainment apf>ears to be 
acceptable for most exploratory analyses of this type. 
For other information reported on the birth certifi- 
cate, the data quality is somewhat inconsistent Most 
of the maternal demographic variables seem to be 
very well reported, while data related to complica- 
tions of labor and delivery and abnonnal conditions 
of the newborn appear to be substantially 
underreported when comjjared to mother's medical 
records." 

Of greater concern than the general 
underascertainment of pregnancy complications and 
other adverse outcomes on the birth certificate is the 
potential for differential reporting of these conditions 
between women with and without an indication of 
diabetes noted on the record. For example, it is 
possible that the individual who completes the birth 
certificate may be more likely to actively search for 
and record other maternal and infant complications 
noted in the medical record, if a history of diabetes is 
indicated in the record. Similarly, the presence of 
abnormalities in the newborn such as severe as- 
phyxia, macrosomia, or certain congenital malforma- 
tions may prompt a more thorough search of the 
medical record for a history of diabetes.   Such a 

reporting bias would tend to inflate some of the risks 
observed in this study. However, the fact that most 
of the observed associations were consistent with 
reports from prospective clinical studies supports the 
validity of the present findings. 

The results of this population-based analysis 
suggest that, despite recent improvements in the 
diagnosis and management of diabetes, diabetic 
mothers and their infants remain at increased risk for 
a v^e variety of adverse outcomes and pregnancy 
complications. Many of these conditions—notably 
preeclampsia, congenital malformations, perinatal 
mortality, and birth injury-may be prevented or 
successfully managed through risk-appropriate 
preconceptional and obstetric care.^-^' For this rea- 
son, it is important that the diabetic patient receive 
appropriate counseling from her physician regard- 
ing the risk for adverse pregnancy outcomes and the 
need to maintain strict metabolic control in order to 
nuximize her chances of a healthy pregnancy out- 
come. 
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TABLE 1 
CHARACl ERISTICS OF STUDY POPULATION, 1989-1990 

NORTH CAROUNA RESIDENT SINGLETON LIVE BIRTHS. 

DIABETIC NONDLVBhllC 
(n=6,092) (n=13,653) Odds 

Characteristic Number (%) Number (%) Ratio (95% CD 

Race 
Black & Other 1,609 (26.4) 4,392 (37,3) 1.0 
White 4,483 (73.6) 9,260 (67.8) 13 (1.2-1.4) 
Unknown 0 1 

Marital Status 
Single 1,055 (17.3) 3,928 (28.8) 1.0 
Married 5,037 (82.7) 9,724 (71.2) 1.9 (1.8-2.1) 
Unknown 0 1 

Parity 
Nulliparous 2,512 (41.3) 6,212 (45.5) 1.0 
Parity 1-2 3,119 (51.2) 6,578 (48.2) 1.2 (1.1-1.3) 
Parity > 3 459   (7.5) 855   (63) 13 (1.2-1.5) 
Unknown 2 8 

Education 
< HS Education 1,007 (16.5) 3,143 (23.0) 1.0 
> HS Education 5,079 (83.5) 10,493 (77.0) 1.5 (1.4-1.6) 
Unknown 6 17 ' 

Kpssner Index 
Adequate 4,936 (81.9) 9,594 (71.0) 1.0 
Intermediate 912 (15.1) 2344 (21.0) 0.6 (0.6-0.7) 
Inadequate 181    (3.0) 1,074   (8.0) 03 (0.3-0.4) 
Unknown 63 141 

Tobacco Use 
Nonsnioker 4328 (79.5) 10,766 (79.1) 1.0 
Smoker 1,244 (20.5) 2350 (20.9) 1.0 (0.9-1.1) 
Unknown 20 37 



TABLE 2 
UNADJUSTED AND ADJUSTED ODDS RATIOS AND 95% CONHDENCE 

INTEIWALS FOR PREGNANCY COMPUCATIONS AND ADVERSE OUTCOMES        | 
ASSOCIATED WITH MATERNAL DIABLl LS, 1989-1990 

NORTH CAROUNA RESIDENT SINGLETON LIVE BIRTHS. 

DIAPfllC NONDIABhllC 
(n=6^2) (n=13^53) Unadjusted Adjusted 

Condition Number (%) Number (%) OR (95% CD OR (95% CD 

MATERNAL COMPLICATIONS 

Polyhydramnios 58 (1.0) 76 (0.6) 1.7 (12-24) 1.8 (13-26) 
PIH 434  (7.1) 475  (3.5) 11 (1.9-Z4) 21 (1.9-25) 
Eclampsia 62 (1.0) 72 (05) 1.9 (1.4-27) 23 (1.6-3.3) 
Uterine bleeding 71 (12) 220 (1.6) 0.7 (0.6-0.9) 0.7 (0.5-0.9) 
PROM 278 (4.6) 547 (4.0) 1.1 (0.9-1.3) 1.1 (0.9-1.3) 

COMPLICATIONS OF LABOR AND DELFVERY 

Placenta previa 25   (0.4) 45   (03) 1.2 (0.8-20) 0.9 (0.5-1.5) 
Placental abruption 39   (0.6) %   (0.7) 0.9 (0.6-1.3) 0.9 (0.6-1.3) 
Dysfunctional labor 420   (6.9) 823   (6.0) 12 (1.0-1.3) 1.1 (1.0-1.3) 
Malpresentation 309   (5.1) 468   (3.4) 15 (1.3-1.7) 1.4 (1.2-1.6) 
CPD 346   (5.7) 566   (42) 1.4 (1.2-1.6) 13 (1.1-1.5) 
Fetal distress 435   (7.2) 869   (6.4) 1.1 (1.0-1.3) 1.1 (1.0-1.3) 
Preterm delivery 670 (11.1) 1,448 (10.7) 1.0 (0.9-1.1) 12 (1.1-1.3) 

ADVERSE OUTCOMES OF NEWBORN/INFANT 

Birth wt. > 4,000g 992 (17.2) 1,460 (11.5) 1.6 (1.5-1.7) 15 (1.4-1.6) 
Birth injury 29   (0.5) 35   (03) 1.9 (1.1-3.1) 1.9 (1.1-3.1) 
1-Minute Apgar < 6 646 (10.6) 1,111    (82) 13 (1.2-1.5) 1.4 (13-1.6) 
5-Minute Apgar < 6 107   (1.8) 209   (1.5) 1.1 (0.9-1.4) 12 (1.0-1.6) 
Infant ventilation 284   (4.7) 415   (3.0) 1.6 (1.3-1.8) 1.6 (1.4-1.9) 
HMD/RDS 44   (0.7) 77   (0.6) 13 (0.9-1.9) 1.4 (0.9-20) 
MAS 16   (0.3) 24   (02) 1.5 (0.8-28) 1.5 (0.8-3.0) 
Infant death 64    (1.1) 112   (0.8) 13 (0.9-1.7) 15 (1.1-21) 

Neonatal 38   (0.6) 73   (05) 12 (0.8-1.7) 1.3 (0.9-20) 
Postneonatal 26   (0.4) 39 (03) 1.5 (0.9-25) 1.9 (1.1-3.3) 

PIH = pregnancy-induced hypertension, PROM = premature rupture of membranes, CPD = cephalopelvic 
disproportion, HMD/RDS = hyaline membrane disease/respiratory distress syndrome, MAS = meco- 
nium aspiration syndrome. 
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TABLES 
CAUSE-SPEanC INFANT MORTALITY RISKS AMONG DIABfliC AND              1 

NONDIABhllC PREGNANQES, 1989-1990 
NORTH CAROUNA RESIDENT SINGLETON LIVE BIRTHS. 

DIABfliC NGlSfDIABfriC 
(n=6^2) (n=l 3.653) 

Number Mortality Nvimber Mortality 
Cause of Death Deaths Risk* Deaths Risk 

Congenital Malformations 20 (33) 13 (1.0) 
Central nervous system 3 (0.5) 1 (0.1) 
Cardiac/Cirailatory 13 (Zl) 7 (0.5) 
Other 4 (0.7) 5 (0.4) 

Other Perinatal Conditions 21 (3.5) 63 (4.6) 
Immaturity/Preterm 5 (0.8) 16 (12) 
RDS 2 (0.3) 9 (0.7) 
Birth Asphyxia 4 (0.7) 1 (0.1) 
Apnea 4 (0.7) 1 (0.1) 
Other 6 (1.0) 36 (2.6) 

BIDS 9 (1.5) 19 (1.4) 

All Other Causes 14 (23) 17 (12) 

Total 64 (10.5) 112 (8.2) 

' Infant deaths per 1,000 live births. 
RDS = Respiratory distress syndrome 
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